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and stable among different bacteria and therefore can be used as an
identifying signature. Like gene probing, fatty acid analysis requires
specialized knowledge and equipment. It is limited in its quantifica-
tion ability and may have sensitivity limitations for small popula-
tions.

With gene probing and fatty acid analysis, it is unnecessary to
grow the bacteria in the laboratory to detect what kinds and how
many are present in a sample. While holding great promise, these
new methods are still in the development and testing stages.

Number of Protozoans

Because protozoans prey on bacteria, an increase in the number
of protozoans suggests a major increase in the number of bacteria.
Therefore, samples correlating contaminant loss with growth in the
protozoan population can provide further evidence of active bio-
remediation. The protozoan population can be counted using a sta-
tistical MPN technique similar to that used for bacteria. The MPN
technique for counting protozoans requires growing various dilu-
tions of the soil or water sample in cultures containing a large num-
ber of bacterial prey. Whether protozoans grow to feed on these
prey can be determined by viewing the diluted samples through a
microscope.

Rates of Bacterial Activity

While an increase in bacterial numbers usually is a key sign that
bioremediation is working, the stronger measure of success is that
potential biotransformation rates are great enough to remove the con-
taminant rapidly or to prevent contaminant migration. Therefore,
measurements demonstrating that the bacteria are capable of per-
forming the desired reactions at significant rates help to provide evi-
dence of successful bioremediation.

The most direct means for estimating biodegradation rates is to
construct laboratory microcosms with environmental conditions as
close as possible to those from which the sample was taken. (See Box
4-2 for an example of the use of microcosms.) To these microcosms,
field samples and the accompanying microbes (or other microbes that
could be released into the field) are added. Microcosms are useful
because substrate concentrations and environmental conditions can
be controlled and the loss of the contaminant or other markers of
biodegradation can be measured relatively easily. For many pollut-
ants (including BTEX and PCBs), versions labeled with carbon-14 are